Searching PAJ 



L 



1/2 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-202246 
(43)Date of publication of application : 09.08.1996 



(51)Int.CI. 




G03H 1/00 
HOIS 3/133 






(21)Application number 


: 07-008287 


(71)Applicant 


: OLYMPUS OPTICAL CO LTD 




(22)Date of filing : 


23.01.1995 


(72)Inventor : 


WAD A YORIO 


1 i ; » 



(54) HOLOGRAM RECORDER 

(57)Abstract: 

PURPOSE: To provide a hologram recorder capable of 
stabilizing a temp, and an injection current of a 
semiconductor laser, stabilizing a wavelength at the time 
of hologram recording and obtaining excellent 
interference fringes. 

CONSTITUTION: This device is provided with a first 
temp, measuring element 3 stuck to a semiconductor 
laser element 2, a first temp, control means 17 holding 
the temp, of the semiconductor laser element to a set 
value through a first Pertier element 4 thermally brought 
into contact with the semiconductor laser element based 
on the output signal of the first temp, measuring element 
3, a second temp, measuring element 12 stuck to a 
Fabry-Perot etalon 11, a second temp, control means 18 
holding the temp, of the Fabry-Perot etalon 1 1 to the 
set value based on the output signal of the second temp, 
measuring element 1 2 and a current control means 1 9 
controlling the injection current to the semiconductor 
laser element so that the transmission light quantity of 
the Fabry-Perot etalon becomes maximum always. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor laser component and the 1st thermometry component for measuring the 
temperature of this semiconductor laser component, The 1st Peltier device for carrying out heating 
cooling of this semiconductor laser component, and the radiator material in contact with the heat sinking 
plane of this Peltier device, The optical isolator for preventing the return to this semiconductor laser 
component of the beam injected from said semiconductor laser component, The collimator lens for 
making into the parallel flux of light the beam injected from this semiconductor laser component, The 
1st heat insulation member which holds said semiconductor laser component, the 1st [ said ] 
thermometry component, said optical isolator, and said collimator lens in one, The Fabry-Perot etalon 
arranged so that one side of the beam divided by the polarization beam splitter and this polarization 
beam splitter for dividing said parallel flux of light into two may carry out incidence at right angles to 
one end face, The 2nd thermometry component for measuring the temperature of this Fabry-Perot 
etalon, this — with the 2nd Peltier device which carries out heating cooling of said Fabry-Perot etalon 
according to the difference of the temperature measured by the 2nd thermometry component and the 
temperature set up beforehand The 2nd heat insulation member which holds the radiator material in 
contact with the heat sinking plane of this 2nd Peltier device, and said Fabry-Perot etalon and said 2nd 
thermometry component in one, A photo-electric-conversion means to detect the transmitted light from 
said Fabry-Perot etalon, and to change into an electrical signal, It has the feedback circuit which feeds 
back the quantity of light data obtained by this photo-electric-conversion means to the inrush current to 
said semiconductor laser component. The hologram recording device which used another side of the 
beam divided by said polarization beam splitter for holographic recording. 

[Claim 2] A semiconductor laser component and the 1 st thermometry component for measuring the 
temperature of this semiconductor laser component, The 1st Peltier device for carrying out heating 
cooling of this semiconductor laser component, The radiator material in contact with the heat sinking 
plane of this Peltier device, and the optical isolator for preventing the return to this semiconductor laser 
component of the beam injected from said semiconductor laser component, The collimator lens for 
making into the parallel flux of light the beam injected from this semiconductor laser component, The 
1st heat insulation member which holds said semiconductor laser component, the 1st [ said ] 
thermometry component, said optical isolator, and said collimator lens in one, The Fabry-Perot etalon 
arranged so that one side of the beam divided by the polarization beam splitter and this polarization 
beam splitter for dividing said parallel flux of light into two may carry out incidence at right angles to 
one end face, The 2nd thermometry component for measuring the temperature of this Fabry-Perot 
etalon, this — with the 2nd Peltier device which carries out heating cooling of said Fabry-Perot etalon 
according to the difference of the temperature measured by the 2nd thermometry component and the 
temperature set up beforehand The 2nd heat insulation member which holds the radiator material in 
contact with the heat sinking plane of this 2nd Peltier device, and said Fabry-Perot etalon and said 2nd 
thermometry component in one, The wavelength stabilization semiconductor laser light source equipped 
with a photo-electric-conversion means to detect the transmitted light from said Fabry-Perot etalon, and 
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to change into an electrical signal, and the feedback circuit which feeds back the quantity of light data 
obtained by this photo-electric-conversion means to the inrush current to said semiconductor laser 
component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recording device of a hologram. 
[0002] 

[Description of the Prior Art] As the light source for hologram record, solid state laser, such as various 
gas laser, such as helium-Ne laser, and ruby laser, has mainly been used conventionally. On the other 
hand, the measure of hologram record which used semiconductor laser for the light source has been 
made conventionally, this — Applied Optics Vol.19 and No.13 (1980) etc. — it is indicated. When 
semiconductor laser is used for the light source, compared with the case where gas laser and solid state 
laser are used, the recording device of holography can be miniaturized very much and there is an 
advantage that the manufacture cost of equipment is also sharply reducible. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, at the time of hologram record, it is required for 
the wavelength of the light source to be stable as well as suppressing vibration of equipment. In using 
gas laser and solid state laser, there is a problem that equipment itself is large, therefore the whole 
holography recording device becomes large although what was necessary was for the stability of 
wavelength to be enough and just to mainly have cared about prevention of vibration. 
[0004] On the other hand, although a hologram recording device can be sharply miniaturized if 
semiconductor laser is used, it has the property called the mode hop from which oscillation wavelength 
generally changes with operating temperature or inrush currents, and this oscillation wavelength changes 
nonsequetially. If oscillation wavelength changes a lot at the time of hologram record, an interference 
fringe will change during exposure and a good hologram reconstruction image will not be acquired. 
Therefore, when using semiconductor laser as the light source for hologram record, the control which 
stabilizes oscillation wavelength is needed. 

[0005] Although the approach of stabilizing the oscillation wavelength of semiconductor laser was 
conventionally proposed in the hologram recording device using semiconductor laser, neither has 
attained sufficient wavelength stability. Moreover, since oscillation spectral line width is wide compared 
with gas laser, many of semiconductor laser has short coherence length, and its tolerance over the 
optical-path-length difference of a reference beam and body light is very small. Therefore, at the time of 
hologram record, it must arrange so that the optical-path-length difference between a reference beam 
and body light may be made very small, and constraint of equipment on a configuration was received. 
Furthermore, the tolerance of an optical-path-length difference is related also to wavelength stability, 
and it is known that the wavelength variation under exposure must not exceed lambda2 / D (M. 
Yonemura, Optics Lettics Vol.1, No. 1.1 985). Here, lambda expresses the wavelength of the light source 
and D expresses the optical-path-length difference of a reference beam and body light. In the state of the 
so-called free running which oscillates semiconductor laser as it is, wavelength stability is about ** 
lambda/lambda =10-4, and there is no optical-path-length difference permitted at several mm. 
[0006] The place which this invention is made in view of such a trouble that a Prior art has, and is made 
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into the purpose stabilizes the temperature and the inrush current of semiconductor laser, stabilizes 
wavelength at the time of hologram record, and is to offer the hologram recording device which can 
obtain a good interference fringe. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the hologram 
recording device by this invention A semiconductor laser component and the 1 st thermometry 
component for measuring the temperature of this semiconductor laser component, The 1st Peltier device 
for heating this semiconductor laser component, and the radiator material in contact with the heat 
sinking plane of this Peltier device, The optical isolator for preventing the return to this semiconductor 
laser component of the beam injected from said semiconductor laser component, The collimator lens for 
making into the parallel flux of light the beam injected from this semiconductor laser component, The 
1st heat insulation member which holds said semiconductor laser component, the 1st [ said ] 
thermometry component, said optical isolator, and said collimator lens in one, The Fabry-Perot etalon 
arranged so that one side of the beam divided by the polarization beam splitter and this polarization 
beam splitter for dividing said parallel flux of light into two may carry out incidence, The 2nd 
thermometry component for measuring the temperature of this Fabry-Perot etalon, this — with the 2nd 
Peltier device which carries out heating cooling of said Fabry-Perot etalon according to the difference of 
the temperature measured by the 2nd thermometry component and the temperature set up beforehand 
The 2nd heat insulation member which holds the radiator material in contact with the heat sinking plane 
of this 2nd Peltier device, and said Fabry-Perot etalon and said 2nd thermometry component in one, A 
photo-electric-conversion means to detect the transmitted light from said Fabry-Perot etalon, and to 
change into an electrical signal, Having the feedback circuit which feeds back the quantity of light data 
obtained by this photo-electric-conversion means to the inrush current to said semiconductor laser 
component, another side of the beam divided by said polarization beam splitter is used for holographic 
recording. 
[0008] 

[Function] A hologram recording device controls the temperature and the inrush current of a 
semiconductor laser component, and makes it the oscillation wavelength of a semiconductor laser 
component stabilized in the light source section. A semiconductor laser component is kept at **0.1 
degrees C by the 1st thermometry component and the 1st PERUECHI component to the temperature set 
up beforehand. Thus, a part of beam injected from the semiconductor laser component which carried out 
temperature stabilization is taken out, it leads to the Fabry-Perot etalon, and the monitor of the quantity 
of light of the transmitted light of the Fabry-Perot etalon is carried out by the optoelectric transducer, the 
inrush current to a semiconductor laser component is controlled so that the quantity of light always 
becomes large most, and oscillation wavelength is stabilized. In addition, temperature stabilization of the 
Fabry-Perot etalon itself is carried out at **0.1 degrees C. Wavelength stability is set to ** 
lambda/lambda =1x10-6 by these control. 
[0009] 
[Example] 

1st example drawing 1 and 2 show the 1st example of this invention. Drawing 1 is drawing showing the 
configuration of the light source section, and drawing 2 is drawing showing the configuration of a 
Fresnel hologram recording device. The 1st thermometry component made to stick one to sheathing of 
the semiconductor laser component 2 among drawing in order that a light source section case and 2 
might measure a semiconductor laser component and 3 might measure the temperature of the 
semiconductor laser component 2, The 1st Peltier device for being made to stick 4 to the semiconductor 
laser component 2 thermally, and heating or cooling the semiconductor laser component 2, An optical 
isolator for the radiator material by which 5 was made to contact the heat sinking plane of 1 st Peltier 
device 4, and 6 to prevent the return light to this semiconductor laser component 2 of the beam injected 
from the semiconductor laser component 2, A collimator lens for 7 to make the beam injected from the 
semiconductor laser component 2 the parallel flux of light, 8 is a heat insulation member which holds 
the semiconductor laser component 2, the 1st thermometry component 3, 1st Peltier device 4, the 
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radiator material 5, an optical isolator 6, and a collimator lens 7 in one as one block. 
[0010] lambda/4 plate for a polarization beam splitter for 9 dividing the above-mentioned parallel flux 
of light into two and 1 0 changing the plane of polarization of the reflected light from one end face of the 
Fabry-Perot etalon, penetrating a polarization beam splitter 9, and making it light not return to the 
semiconductor laser component 2, The Fabry-Perot etalon arranged so that the beam which penetrated, 
one side 9, i.e., the polarization beam splitter, of a beam divided by the polarization beam splitter 9, may 
carry out incidence of 1 1 perpendicularly (a kind of a wavelength filter), The 2nd thermometry 
component you were made to stick to sheathing of the Fabry-Perot etalon 1 1 in order that 1 2 might 
measure the temperature of the Fabry-Perot etalon 1 1 , The 2nd Peltier device for being made to stick 1 3 
to the Fabry-Perot etalon 1 1 thermally, and heating or cooling the Fabry-Perot etalon 11, The radiator 
material by which 14 was made to contact the heat sinking plane of the 2nd PERUTEE component 13, A 
photo-electric-conversion means for 15 to detect the transmitted light from the Fabry-Perot etalon 11, 
and to change into an electrical signal, and 16 are heat insulation members which hold the Fabry-Perot 
etalon 1 1, the 2nd thermometry component 12, 2nd Peltier device 13, and the radiator material 14 in one 
as one block. 

[001 1] When 17 is lower than the temperature to which the temperature of the semiconductor laser 
component 2 was beforehand set based on the output signal detected by the 1st thermometry component 
3, the semiconductor laser component 2 is heated. The 1st temperature control means which drives 1st 
Peltier device 4 so that the semiconductor laser component 2 may be cooled, when high, When 18 is 
lower than the temperature to which the temperature of the Fabry-Perot etalon 1 1 was beforehand set 
based on the output signal detected by the 2nd thermometry component 12, the Fabry-Perot etalon 1 1 is 
heated. When high, the 2nd temperature control means which drives the 2nd Peltier device 13 ** so that 
the Fabry-Perot etalon 1 1 may be cooled, and 19 are current control means which feed back the quantity 
of light data obtained by the photo-electric-conversion means 15 to the inrush current to the 
semiconductor laser component 2. 

[0012] A lens for a dry plate, and 27 and 28 to extend a mirror and for a lens for the reference beam into 
which lambda/2 plate for housing with which 20 contains a Fresnel hologram recording apparatus, and 
21 to change the quantity of light ratio of a reference beam and body light, and 22 were divided into by 
the polarization beam splitter, and 23 and 24 were divided by the polarization beam splitter 22 and body 
light, and 25 to extend a beam, and 26 extend a beam, as for 29, and 30 are bodies. In addition, what can 
carry out temperature control in the precision of **0.1 degrees C to laying temperature shall all be used 
for the 1st and 2nd temperature control means. 

[0013] Since the 1st example is constituted as mentioned above, after penetrating an optical isolator 6, 
the beam which injected the semiconductor laser component 2 serves as parallel light by the collimator 
lens 7, and carries out incidence to a polarization beam splitter 9. And by this polarization beam splitter 
9, it is reflected and one side of incident light is injected from the light source section case 1 to the 
exterior, and another side penetrates a polarization beam splitter 9, passes lambda/4 plate 10, and it 
carries out incidence to the Fabry-Perot etalon 11. The monitor of the light which penetrated the Fabry- 
Perot etalon 1 1 is carried out by the photo-electric-conversion means 15, and this output is inputted into 
the current control means 19, and the inrush current to the semiconductor laser component 2 is 
controlled so that the amount of transmitted lights of the Fabry-Perot etalon 1 1 always becomes max. 
[0014] In this case, the 1st thermometry component 3 detects the temperature of the semiconductor laser 
component 2, and inputs that output signal into the 1st temperature control means 17, and based on it, 
the 1st temperature control means 17 drives 1st Peltier device 4 so that it may be maintained by the 
temperature to which the temperature of the semiconductor laser component 2 was set beforehand. 
Consequently, according to the experiment, stability ** lambda/lambda of the oscillation wavelength of 
the semiconductor laser component 2 was held **7.6xl0-6. Moreover, the 2nd thermometry component 
12 detects the temperature of the Fabry-Perot etalon 1 1, and inputs the output signal into the 2nd 
temperature control means 18, and based on it, the 2nd temperature control means 18 drives 2nd Peltier 
device 1 3 so that it may be maintained by the temperature to which the temperature of the Fabry-Perot 
etalon 1 1 was set beforehand. Consequently, according to the experiment, it was checked that 
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wavelength stability ** lambda/lambda in the whole system which doubled the 1st temperature control 
means 1 7 for the semiconductor laser component 2, the 2nd temperature control means 1 8 for the Fabry- 
Perot etalon 11, and the inrush current control means 19 to the semiconductor laser component 13 is 
held **10-6. In this wavelength stability, when the main wave oscillated from the semiconductor laser 
component 2 is set to 670nm, it may approve to a 670nm optical-path-length difference. 
[0015] After the beam injected from the light source section case 1 to the exterior as mentioned above is 
made to rotate plane of polarization with lambda/2 plate 21, it is divided into a reference beam 23 and 
the body light 24 by the polarization beam splitter 22, a beam can extend a reference beam 23 with the 
back lens 25 you were made to reflect by the mirror 27, and it carries out incidence to a dry plate 26. 
Similarly, a beam can extend the body light 24 with the back lens 29 you were made to reflect by the 
mirror 28, and it irradiates a body 30. It interferes in this light that reflected from Body O and carries out 
incidence to a dry plate 26 mutually with a reference beam 23 on a dry plate 26, and an interference 
fringe is recorded. In this case, the quantity of light ratio of a reference beam 23 and the body light 24 
may be adjusted by rotating lambda/2 plate 21 . 

[0016] 2nd example drawing 3 shows the 2nd example of this invention. This example is the so-called 
DENISHUKU type by the 1 flux of light of hologram recording apparatus, and the beam which carried 
out outgoing radiation from the light source section case 1 to the exterior is constituted by the dry plate 
26 arranged so that it may become the diffused light 3 1 with a lens 30 and the medial-axis line of this 
diffused light and the include angle of about 45 degrees may be made, and the body O arranged on the 
background of this dry plate 26. In addition, since an operation of this DENISHUKU mold hologram 
recording device is common knowledge for this contractor, explanation is omitted. 
[0017] 

[Effect of the Invention] According to this invention, like ****, the hologram recording device which 
can be made to be able to stabilize the oscillation wavelength of the semiconductor laser component 
which is the light source by controlling temperature and an inrush current proper, consequently can 
perform good record can be offered. Moreover, according to this invention, a large optical-path-length 
difference can be taken and it has the advantage that ** can also manufacture the whole equipment very 
cheaply compared with equipment conventionally [ this / seed ] . 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the light source section concerning this 
invention. 

[Drawing 2] It is drawing showing the configuration of the 1st example of the hologram recording 
device by this invention. 

[Drawing 3] It is drawing showing the configuration of the 2nd example of the hologram recording 
device by this invention. 
[Description of Notations] 

1 Light Source Section Case 

2 Semiconductor Laser Component 

3 1st Thermometry Component 

4 1st Peltier Device 

5 14 Radiator material 

6 Optical Isolator 

7 Collimator Lens 

8 16 Heat insulation member 

9 22 Polarization beam splitter 

10 Lambda/4 Plate 

1 1 Fabry-Perot Etalon 

12 2nd Thermometry Component 

13 2nd Peltier Device 

1 5 Optoelectric Transducer 

17 1st Temperature Control Means 

18 2nd Temperature Control Means 

1 9 Inrush Current Control Means 

20 Housing 

2 1 Lambda/2 Plate 

23 Reference Beam 

24 Body Light 
25, 29, 30 Lens 

26 Dry Plate 

27 28 Mirror 
O Body 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




Prawing 3] 
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